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E-4 The genetic basis of blue eyes in primates 
Molly PrzeworskiWynn MeyerUniversity of ChicagoÃ&v Sidi ZhangSpringer Japan 
§/Ð½ôõ 
 How many distinct molecular paths lead to the same phenotype? One approach to this question has been to examine the genetic 
basis of convergent traits, which likely evolved repeatedly under a shared selective pressure. We investigated the convergent 
phenotype of blue iris pigmentation, which has arisen independently in four primate lineages: humans, blue-eyed black lemurs, 
Japanese macaques, and spider monkeys. Characterizing the phenotype across these species, we found that the variation within the 
blue-eyed subsets of each species occupies strongly overlapping regions of CIE L*a*b* color space. Yet whereas Japanese macaques 
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and humans display continuous variation, the phenotypes of blue-eyed black lemurs and their sister species (whose irises are brown) 
occupy more clustered subspaces. Variation in an enhancer of OCA2 is primarily responsible for the phenotypic difference between 
humans with blue and brown irises. In the orthologous region, we found no variant that distinguishes the two lemur species or 
associates with quantitative phenotypic variation in Japanese macaques. Given the high similarity between the blue iris phenotypes in 






















ØÀÁ¿ RTPCRô primer¿UöÖh=DØÌï2Ø&%ÀZw¿ÄZzbø/Ø=ìÈ% AQP(>>
;B)¿\]^íîÎWÁ=DØ& 
E-9c=BBJ<¿>%È¿uíü/Ø!" 




















Zv 1194$ûÝÖ·À&WRÀ 250:æGþá¿¤ûÝ>­¸<¬Na¿.ü)Gv r=-0.003Z


























































 >É\%ÙVW TUHÖuZOct3/4ZSox2ZKlf4Zc-Myc ¿DrØ 4-vÖbø/Ø 4&¿~Bî




   
 
















yzo!"  §/Ð½ôõ 









































   
 
ß¸·ª«K°IZf-QØ4°*7*uvc,;3É°*w*c,Xo       
§/Ð½ôõ 
PIWIGn+VWC%ä`f^QR=DØZcG2UHÓV¿yzv2Ø&PIWIABG
PIWI-interacting RNA (piRNA)ÌCRØýuv RNAjxZpiRNA¿íîT1ÓÜÓÖm©/ØSyzvbø











































"VWÓ·ÙÀÙÝ¿uÖG@À&Î-!"G 1H 4	¿·B%VW 3
(÷ZZm)·ÙÖh




¿ûÝVW RNAÖ^EZ±õ PCRÖhDþöyzv¿³.2Ø PER2yzv¿bø+!C¶<@ØV¦È
Ö>S#DSRËMÀ& 
E-25ª&¿×XýrX/Øyzvbø¿X 





Ë 24%xö×·B% 2	(28Z26ZD¡R)>É\% 1	(5Z).D=ZýrÖ
㧙㧙












?<IB?BG4$Zi¾\]^Ú 46¢tî 56¢¿Z>áBàíîÖÀ& 
 	 
  
     
 !"    















E-28>É\%ÛUHVW¿ iPSUHfâ>4î TUHb¿uX 
mvÜVLØPQ°*iPS!ßyµ3°â°*+! §/Ð½X4¡ 
 T1Ó#C CD8TUHVW0ËÀ iPSUHÖñ<@Zin vitrouX¯íÀ CD8TUHGT1Ó#{>
tÖb/ØS!nWRØ&¥!"GZÛa CD34raUHVW iPSUHÖfâZQRØ TUHb¿uX
¯íaÝÖYâ/ØZiPSUHIF TUH¿8Þ4$C{>°gÓCl#Ç4Ø{À{>sÆ¿
ÆÇÖ{>oÓC]ô#ª&ÖôD=:Ï/ØSÖ¹Ó=DØ&¥G¡>É\%¿ CD34
raUHIF¿ iPS UHfâÖìÀ!Z>É\%¿ iPSUHGCqÉ·´%=fâ*Ó!2
ØSZÛºG2Ø¿ Ö5S#ÇVWZ¡G·¿Óª«#>É\%ÙUHÖñ<@
= iPSUHfâ*ÓsÂ¿¹ÏXÖàtÀ& 





E-29 Metabolome and lipidome signatures of the human brain  
Philipp Khaitovich (CAS-MPG Partner Institute for Computational Biology), Masahiro Sugimoto (Institute for Advanced 
Biosciences, Keio University), Yasuhiro Go (Center for Novel Science Initiatives, National Institute of Natural Sciences) 
§/Ð½°qc 
In this project, we plan to obtain a lipidome and metabolome features of human brain as compared to the brain of closely related 
primate species. We plan to measure the metabolite and lipid concentration levels in eight different brain regions of humans and five 
non-human primate species (chimpanzee, gorilla, orangutan, gibbon, macaque). The comparison among these species will allow us to 
identify the human-specific metabolic features of the brain and detect functional changes that evolved on the human lineage. Further, 
the identified metabolome and lipidome composition differences among species and brain regions will provide us insights into 
general metabolic characteristics of human brain that underlie the unique human cognition, as well as make it susceptible to 
neurological disorders common in humans.  
In 2013, we obtained one orangutan brain sample and dissected it into eight regions. We will perform lipidome and metabolome 
analysis of these samples at Institute for Advanced Biosciences, Keio University. We also aim to obtain more non-human primate 
brain samples in the next year. 
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